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Objective:
♦ Determine phase separation rates and properties of model critical

fluid system.  BCAT-3 results question existing theory.
♦ Photograph the time evolution of critical point samples onboard the

International Space Station (ISS).
♦ BCAT-3+ will study 6 critical point samples already on the ISS.
♦ BCAT-4 will study 10 additional samples; 7 to add needed points to

the critical point phase diagram and 3 to test properties predicted for
crystallized hard spheres particles.  Also testing effects of nanodirt.

Relevance/Impact:
♦ Data from the BCAT-3 critical point samples indicate that the present

theory for the critical behavior of fluids is incomplete when applied to
this important class of samples.  When the masking effects of gravity
are removed, the rate that BCAT-3 critical point samples separate
into two phases show an unexpected (exponential scaling law)
behavior, which seems to deviate from expected (power law scaling)
behavior.  The crystallization of hard sphere particles in microgravity
will confirm and extend CDOT finding that hard spheres do not have
a glass phase.  Will also look at effects of polydispersity.

Development Approach:
♦ Flight design uses existing (BCAT-3) hardware design with minor

modifications.
♦ Using EarthKAM set-up already on the ISS minimizes upmass /

volume, costs, and crew supervision, while increasing the quantity
and quality of the data.
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